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(54) Drag mechanism for dual-bearing reel

(57) A drag mechanism (29) is configured to brake
rotation of a spool (10) in a fishing-line releasing direction
about a handle shaft (30). The drag mechanism (29) in-
cludes a drag regulation member (3), a drag washer (37),
a handle (2), a one-way clutch (34), and a cam (38). The
drag regulation member (3) is configured to regulate drag
force, where the drag regulation member (3) includes an
operating part (40) and a regulation nut (41). The regu-
lation nut (41) is axially movably and unitarily rotatably

coupled to the operating part (40). The regulation nut (41)
is screwed onto an outer peripheral surface of a tip end
of the handle shaft (30). The drag washer (37) is disposed
onto the handle shaft (30). The handle (2) is disposed
between the drag washer (37) and the drag regulation
member (3). The one-way clutch (34) is configured to
prevent rotation of the handle shaft (30) in the fishing-
line releasing direction. The cam mechanism (38) is con-
figured to increase the drag force.
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Description

BACKGROUND

Field of the Invention

[0001] The present invention relates to a drag mech-
anism, particularly to a drag mechanism for a dual-bear-
ing reel, which is configured to brake rotation of a dual-
bearing reel spool in a fishing-line releasing direction
about a handle shaft.

Background Art

[0002] Drag mechanisms for dual-bearing reels are
mainly classified into a star drag type and a lever drag
type. A drag mechanism of the star drag type is disposed
about a handle shaft, whereas a drag mechanism of the
lever drag type is disposed about a spool shaft. Japan
Examined Utility Model Registration No. JP-Y-
S51-010152 describes an example of the well-known
drag mechanisms of the star drag type for regulating drag
force by actions of a drag regulating member disposed
on the axial end of the handle shaft and a predetermined
pivot range of a handle disposed between the drag reg-
ulating member and a reel unit. The well-known drag
mechanism includes a drag regulating member screwed
onto the tip of a handle shaft, a drag washer, and a handle
disposed between the drag regulating member and the
drag washer. The handle is screwed onto a screw mem-
ber attached onto the handle shaft. The screw member
is axially movable and unitarily rotatable with the handle
shaft. The pivot range of the handle is restricted by a
restricting member attached onto the handle shaft in a
unitarily rotatable state. The screw member includes a
male threaded portion on the outer periphery thereof.
Further, a coil spring is disposed between the screw
member and the handle.
[0003] In the drag mechanism thus structured, drag
force is regulated by rotating the drag regulating member.
In fishing under a drag regulated condition, drag force is
increased by rotating the handle in the fishing-line wind-
ing direction in response to fish bite. On the other hand,
the handle is rotated in the fishing-line releasing direction
when the fishing line is required to be reeled out to deal
with movement of the hooked fish. Accordingly, the han-
dle pivots at a predetermined angle and drag force is
reduced. As a result, the fishing line can be reeled out.

SUMMARY

[0004] In the well-known drag mechanism, the entire
drag regulating member is screwed onto the handle shaft.
Therefore, the position of an operating part of the drag
regulating member is changed in the axial direction of
the handle shaft in conjunction with rotation of the drag
regulating member. Further, the position of the handle is
also changed in accordance with the position of the drag

regulating member in the axial direction of the handle
shaft. Therefore, the position of the handle is changed in
a wide range in the axial direction of the handle shaft. It
is difficult to perform a quick and smooth drag operation
when the positions of the drag regulating member and
the handle are changed in the axial direction of the handle
shaft.
[0005] It is an advantage of the present invention to
provide a drag mechanism for a dual-bearing reel, which
is configured to regulate drag force using a handle and
a drag regulating member for preventing the handle and
the drag regulating member from largely moving in the
axial direction of a handle shaft in performing a drag op-
eration.
[0006] A drag mechanism for a dual-bearing reel ac-
cording to a first aspect of the present invention is con-
figured to brake rotation of a spool in a fishing-line re-
leasing direction about a handle shaft. The drag mech-
anism includes a drag regulation member, a drag washer,
a handle, a one-way clutch, and a cam. The drag regu-
lation member is configured to regulate drag force, where
the drag regulation member includes an operating part
and a regulation nut. The regulation nut is axially movably
and unitarily rotatably coupled to the operating part. The
regulation nut is screwed onto an outer peripheral surface
of a tip end of the handle shaft. The drag washer is dis-
posed onto the handle shaft, where the drag washer is
disposed closer to a base end of the handle shaft than
to the drag regulation member. The handle is disposed
between the drag washer and the drag regulation mem-
ber, where the handle is unitarily rotatably disposed onto
the handle shaft. The handle is pivotable at a predeter-
mined angle between a first position and a second posi-
tion being away from the first position along a fishing-line
winding direction. The one-way clutch is configured to
prevent rotation of the handle shaft in the fishing-line re-
leasing direction. The cam mechanism is configured to
increase the drag force regulated by the drag regulation
member by a predetermined amount in conjunction with
pivot of the handle from the first position to the second
position.
[0007] In the drag mechanism for a dual-bearing reel,
the regulation nut is configured to be axially moved with
respect to the handle shaft in conjunction with rotation of
the operating part of the drag regulation member screwed
onto the handle shaft. Accordingly, pressure onto the
drag washer is changed through the cam mechanism
and drag force is thereby regulated. An angler waits for
fish’s biting while drag force is regulated at a lower level
by means of the drag regulation member. When a fish
bites bait and is hooked, the angler rotates the handle
from the first position to the second position in the fishing-
line winding direction. Accordingly, rotation of he handle
is prevented from being transmitted to the handle shaft
until the handle is pivoted to the second position at a
predetermined angle. However, drag force is herein in-
creased by a predetermined amount by means of the
cam mechanism. Even when low drag force is set by the
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drag regulation member, it is consequently possible to
obtain drag force greater than the set drag force by a
predetermined amount by means of rotation of the handle
in the fishing-line winding direction. Therefore, it is pos-
sible to perform an action of hooking a fish with a terminal
tackle, and consecutively, perform an action of winding
the fishing line by means of either the handle or a motor.
When drag force relief is required in winding the fishing
line, on the other hand, the handle is pivoted from the
second position to the first position in the fishing-line re-
leasing direction. Accordingly, drag force is reduced by
means of the cam mechanism. According to the drag
mechanism for a dual-bearing reel of the first aspect of
the present invention, the drag regulation member in-
cludes the operating part and the regulation nut unitarily
rotatably and axially movably coupled to the operating
part. Therefore, only the regulation nut is axially moved
for regulating drag force even when the operating part of
the drag regulation member is rotated. As a result, the
operating part of the drag regulation member and the
handle are prevented from largely moving in the handle
shaft direction in performing a drag operation.
[0008] A drag mechanism for a dual-bearing reel ac-
cording to a second aspect of the present invention re-
lates to the drag mechanism for a dual-bearing reel ac-
cording to the first aspect of the present invention. In the
drag mechanism, the handle shaft includes a step formed
on the tip-side outer peripheral surface thereof. The drag
mechanism further includes a movement restricting
member, a positioning member and a retainer member.
The movement restricting member is configured to re-
strict the operating part from moving in a direction away
from the tip end of the handle shaft. The movement re-
stricting member is attached onto the handle shaft while
being restricted from axially moving in a direction away
from the tip end of the handle shaft by the step. The po-
sitioning member is disposed axially outwards of the op-
erating part. The operating member positions the oper-
ating part in a predetermined position in a handle shaft
direction by interposing the operating part between the
positioning member and the movement restricting mem-
ber. The retainer member retains the positioning mem-
ber.
[0009] According to the drag mechanism for a dual-
bearing reel of the second aspect of the present inven-
tion, the movement restricting member is restricted from
moving towards the base end by the step while the op-
erating part is restricted from moving towards the base
end by the movement restricting member. Further, the
operating part is positioned in a predetermined position
in the handle shaft direction while being interposed and
held between the movement restricting member and the
positioning member disposed on the opposite side of the
movement restricting member. The positioning member
is retained by the retainer member. Accordingly, the op-
erating part is prevented from moving in the axial direction
of the handle shaft.
[0010] A drag mechanism for a dual-bearing reel ac-

cording to a third aspect of the present invention relates
to the drag mechanism for a dual-baring reel according
to the second aspect of the present invention. In the drag
mechanism, the handle shaft includes a female threaded
portion formed into an end surface of the tip end thereof.
Further, the retainer member includes a bolt member to
be screwed into the female threaded portion. The bolt
member has a head portion allowed to make contact with
the positioning member.
[0011] According to the drag mechanism for a dual-
bearing reel of the third aspect of the present invention,
the positioning member can be retained by means of the
head portion of the bolt member screwed into the end
surface of the tip end of the handle shaft.
[0012] A drag mechanism for a dual-bearing reel ac-
cording to a fourth aspect of the present invention relates
to the drag mechanism for a dual-bearing reel according
to one of the first to third aspects of the present invention.
The drag mechanism further includes a first urging mem-
ber disposed between the regulation nut and the drag
washer. The first urging member is configured to urge
the drag washer.
[0013] According to the drag mechanism for dual-bear-
ing reel of the fourth aspect of the present invention, the
axial displacement amount of the drag regulation mem-
ber is increased. Further, drag forced can be minutely
regulated by means of urging force of the first urging
member.
[0014] A drag mechanism for a dual-bearing reel ac-
cording to a fifth aspect of the present invention relates
to the drag mechanism for a dual-bearing reel according
to one of the second to fourth aspects of the present
invention. In the drag mechanism, the movement restric-
tion member is unitarily rotatably disposed onto the han-
dle shaft. The movement restriction member supports
the operating part in a rotatable state.
[0015] According to the drag mechanism for a dual-
bearing reel of the fifth aspect of the present invention,
the operating part can be rotatably supported by means
of the movement restricting member. Therefore, the op-
erating part can be smoothly rotated even when being
interposed and held between the movement restricting
member and the positioning member.
[0016] A drag mechanism for a dual-bearing reel ac-
cording to a sixth aspect of the present invention relates
to the drag mechanism for a dual-bearing reel according
to one of the first to fifth aspects of the present invention.
In the drag mechanism, the cam mechanism includes a
first cam member and a second cam member. The first
cam member is unitarily rotatable with the handle and
axially movable with respect to the handle shaft. The sec-
ond cam member is axially movably and unitarily rotata-
bly coupled to the handle shaft. The second cam member
is engaged with the first cam member. The first cam mem-
ber and the second cam member are configured to be
relatively moved away from each other when the handle
is pivoted from the first position to the second position.
[0017] According to the drag mechanism for a dual-
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bearing reel of the sixth aspect of the present invention,
the second cam member and the first cam member are
configured to be moved away from each other when the
handle is pivoted from the first position to the second
position. Therefore, the entire axial length of the first cam
member and the second cam member is extended. As a
result, pressure onto the drag washer is increased and
drag force is thereby increased. By contrast, drag force
is reduced when the handle is pivoted from the second
position to the first position.
[0018] A drag mechanism for a dual-bearing reel ac-
cording to a seventh aspect of the present invention re-
lates to the drag mechanism for a dual-bearing reel ac-
cording to the sixth aspect of the present invention. The
drag mechanism further includes a second urging mem-
ber disposed between the first cam member and the sec-
ond cam member. The second urging member is config-
ured to press the first cam member towards the drag
regulation member.
[0019] According to the drag mechanism for a dual-
bearing reel of the seventh aspect of the present inven-
tion, the handle is urged towards the drag regulation
member through the first cam member even when drag
force is regulated at a low level by means of the drag
regulation member. Axial wobble of the handle is thereby
inhibited.
[0020] A drag mechanism for a dual-bearing reel ac-
cording to an eighth aspect of the present invention re-
lates to the drag mechanism for a dual-bearing reel ac-
cording to one of the sixth and seventh aspects of the
present invention. In the drag mechanism, one of the first
and second cam members includes a pair of cam protru-
sions. The cam protrusions are disposed circumferen-
tially away from each other. The cam protrusions are pro-
truded towards the other of the first and second cam
members. Above-mentioned "the other" of the first and
second cam members includes a pair of slant cam sur-
faces. The slant cam surfaces make contact with the cam
protrusions.
[0021] According to the drag mechanism for a dual-
bearing reel of the eighth aspect of the present invention,
engagement between the cam protrusions and the slant
cam surfaces makes it possible to move the second cam
member and the first cam member away from each other
when the first cam member is pivoted from the first po-
sition to the second position. Therefore, the cam mech-
anism can be simply structured.
[0022] A drag mechanism for a dual-bearing reel ac-
cording to a ninth aspect of the present invention relates
to the drag mechanism for a dual-bearing reel according
to the eighth aspect of the present invention. In the drag
mechanism, above-mentioned "the other" of the first and
second cam members includes a pair of restriction pro-
trusions. Each of the restriction protrusions is disposed
between the slant cam surfaces. The restriction protru-
sions are engaged with the cam protrusions for restricting
a pivot range of the handle to the predetermined angle.
[0023] According to the drag mechanism for a dual-

bearing reel of the ninth aspect of the present invention,
the pivot range of the first cam member can be restricted
using the paired cam protrusions to be engaged with the
slant cam surfaces of the second cam member.
[0024] A drag mechanism for a dual-bearing reel ac-
cording to a tenth aspect of the present invention relates
to the drag mechanism for a dual-bearing reel according
to one of the first to ninth aspects of the present invention.
The dual-bearing reel, provided with the drag mecha-
nism, is a motor driven reel configured to drive the spool
in the fishing-line winding direction by means of a motor.
[0025] According to the drag mechanism for a dual-
bearing reel of the tenth aspect of the present invention,
it is possible to quickly start winding the fishing line by
means of the motor consecutively after execution of ei-
ther an operation of hooking a fish with a terminal tackle
by means of the handle or an operation of disposing the
terminal tackle on a shelf where a school of fish resides
by means of the handle. Therefore, operability of the mo-
tor driven reel is remarkably enhanced.
[0026] Overall, according to the present invention, the
drag regulation member includes the operating part and
the regulation nut axially movably and unitarily rotatably
coupled to the operating part. Therefore, drag force can
be regulated while only the regulation nut is axially moved
even when the operating part of the drag regulation mem-
ber is rotated. Therefore, the operating part of the drag
regulation member and the handle can be prevented from
largely moving in the handle shaft direction in performing
a drag operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Referring now to the attached drawings which
form a part of this original disclosure:
[0028] FIG. 1 is a perspective view of a motor driven
reel employing an exemplary embodiment of the present
invention;
[0029] FIG. 2 is a cross-sectional side view of a second
side cover of the motor driven reel;
[0030] FIG. 3 is a cross-sectional view of FIG. 2 sec-
tioned along a line III-III;
[0031] FIG. 4 is an enlarged cross-sectional view of a
drag mechanism;
[0032] FIG. 5 is an exploded perspective view of the
drag mechanism;
[0033] FIG. 6 is a front view of a first cam member;
[0034] FIG. 7 is a cross-sectional view of FIG. 6 sec-
tioned along a line VII-VII;
[0035] FIG. 8 is a front view of a second cam member;
[0036] FIG. 9 is a cross-sectional view of FIG. 8 sec-
tioned along a line IX-IX;
[0037] FIG. 10 is a schematic cross-sectional view of
a slant cam surface sectioned along a line X in FIG. 8; and
[0038] FIG. 11 is a diagram illustrating a processed
state the inner peripheral surface of a positioning mem-
ber.
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DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

Structure of Motor driven reel

[0039] FIGS. 1, 2 and 3 illustrate a motor driven reel
employing an exemplary embodiment of the present in-
vention. The motor driven reel is configured to be driven
by electric power supplied from an external power
source. The electric reel is also embedded with a power
source configured to be activated in using the motor driv-
en reel as a manual reel. Further, the motor driven reel
has a water depth displaying function of displaying the
water depth of a terminal tackle in accordance with the
released/wound fishing-line length.
[0040] The motor driven reel includes a handle 2, a
reel unit 1, a counter case 4, and a spool 10. The reel
unit 1 is attachable to a fishing rod. The counter case 4
is disposed on the top of the reel unit 1. The spool 10 is
disposed within the reel unit 1 for winding the fishing line.
Further, the motor driven reel includes a spool drive
mechanism 13 configured to drive the spool 10.
[0041] The reel unit 1 includes a frame 7, a first side
cover 8a, a second side cover 8b, and a front cover 9.
The frame 7 includes a first side plate 7a, a second side
plate 7b, a first coupling member 7c, and a second cou-
pling member 7d. The first and second coupling members
7c and 7d couple the first side plate 7a and the second
side plate 7b. The second side cover 8b covers a handle
attached side of the frame 7, whereas the first side cover
8a covers the other side of the frame 7, which is opposite
to the handle attached side. The front cover 9 covers the
front part of the frame 7.
[0042] As illustrated in FIG. 3, the first side plate 7a
includes a circular opening 7e for allowing the spool 10
to pass therethrough. A spool support portion 17 is at-
tached to the circular opening 7e while the axis thereof
is appropriately aligned. The spool support portion 17
supports a first end (i.e., a left end in FIG. 3) of the spool
shaft 14 of the spool 10 in a rotatable state. The spool
support portion 17 is screwed into the outer surface of
the first side plate 7a. The spool support portion 17 ac-
commodates a first bearing 18a supporting the first end
of the spool shaft 14.
[0043] The second side plate 7b is provided for attach-
ing a variety of mechanisms thereto. The spool drive
mechanism 13, a clutch control mechanism 20 config-
ured to control a clutch mechanism 16 to be described,
and a casting control mechanism 21 are disposed be-
tween the second side plate 7b and the second side cover
8b.
[0044] On the other hand, the spool 10, the clutch
mechanism 16, and a level wind mechanism 22 config-
ured to uniformly wind the fishing line onto the spool 10
are disposed between the first side plate 7a and the sec-
ond side plate 7b. The clutch mechanism 16 is configured
to be switched between a power transmission permission
state (i.e., a clutch-on state) for allowing transmission of

mechanical power to the spool 10 and a power transmis-
sion prevention state (i.e., a clutch-off state) for prevent-
ing transmission of mechanical power to the spool 10. A
clutch operating member 11 is pivotably disposed in the
rear part of the reel unit 1 while being interposed between
the first side plate 7a and the second side plate 7b. The
clutch operating member 11 is operated for switching the
clutch mechanism 16 between the clutch-on state and
the clutch-off state. The clutch operating member 11 is
pivotable between a clutch-on position (depicted with a
solid line in FIG. 2) and a clutch-off position (depicted
with a dashed two-dotted line in FIG. 2).
[0045] The reel unit 1 further includes a mechanism
attachment plate 19 for attaching thereto and disposing
the aforementioned mechanisms in the space between
the second slide plate 7a and the second side cover 8b.
The mechanism attachment plate 19 keeps a predeter-
mined interval from the outer surface of the second side
plate 7b. Further, the mechanism attached plate 19 is
fixed to the outer surface of the second side plate 7b by
screws.
[0046] The first coupling member 7c couples the bot-
tom part of the first side plate 7a and that of the second
side plate 7b at two positions. The second coupling mem-
ber 7d couples the first side plate 7a and the second side
plate 7b in front of the spool 10. The first coupling member
7c is a plate-shaped member and includes a fishing rod
attachment leg 7f in a roughly center part thereof in the
right-and-left direction. The fishing rod attachment leg 7f
is integrally formed with the first coupling member 7c.
The fishing rod attachment leg 7f serves to attach the
motor driven reel onto the fishing rod. The second cou-
pling member 7d is a roughly cylindrical member and
accommodates therein a motor 12 configured to drive
the spool 10 (see FIGS. 2 and 3).
[0047] The first side cover 8a is fixed to the outer edge
of the first side plate 7a by screws, for example. A con-
nector 15, which is oriented downward, is attached to the
bottom surface of the front part of the first side cover 8a
for connecting a power cable thereto.
[0048] The handle 2 is disposed on the second side
cover 8b side. As illustrated in FIGS. 1, 3 and 5, the han-
dle 2 includes a handle arm 2a and a handle knob 2b
attached to the tip of the handle arm 2a.
[0049] The second side cover 8b includes a first boss
8c outwardly protruded for supporting a handle shaft 30
in a rotatable state. The second side cover 8 further in-
cludes a second boss 8d disposed behind the first boss
8c. The second boss 8d is outwardly protruded for sup-
porting a second end of the spool shaft 14. Further, a
regulation lever 5 (see FIG. 1), which is positioned above
the first boss 8c, is pivotably supported by the second
side cover 8b. The regulation lever 5 is operated for con-
trolling the motor 12 at a plurality of levels.
[0050] The front cover 9 is fixed to the front part outer
surface of the first side plate 7a and that of the second
side plate 7b at two positions up and down by screws for
example. The front cover 9 includes a horizontally elon-
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gated opening 9a (see FIG. 2) for allowing the fishing line
to pass therethrough.
[0051] As illustrated in FIGS. 1 and 2, the counter case
4 is disposed on the top of the first and second side plates
7a and 7b. The counter case 4 is fixed to the outer sur-
faces of the first and second side plates 7a and 7b by
screws. The counter case 4 accommodates a liquid crys-
tal display for displaying water depth. The counter case
4 further accommodates a reel controller configured to
control the motor 12 and the liquid crystal display. For
example, the reel controller is implemented by a micro-
computer.
[0052] The spool 10 is attached to the spool shaft 14
while being unitarily rotatable therewith. The spool 10 is
formed by a tubular bobbin trunk 10a, a first flange 10b
and a second flange 10c. The bobbin trunk l0a is a tubular
portion. The first and second flanges 10b and 10c are
large-diameter portions integrally formed with the both
ends of the bobbin trunk 10a. The spool shaft 14 is fixed
into the inner periphery of the bobbin trunk l0a by a suit-
able fixation method such as press-fitting.
[0053] As described above, the first end of the spool
shaft 14 is supported by the spool support portion 17
through the first bearing 18a. On the other hand, the sec-
ond end (i.e., the right end in FIG. 3) of the spool shaft
14 is supported by the second boss 8d of the second
side cover 8b through a second bearing 18b.
[0054] The spool shaft 14 is formed by a large diameter
portion 14a, a first small diameter portion 14b, and a sec-
ond small diameter portion 14c. The large diameter por-
tion 14a is a portion that the spool 10 is fixed. The first
small diameter portion 14b is positioned on the first end
side of the large diameter portion 14a, whereas the sec-
ond small diameter portion 14c is positioned on the sec-
ond end side of the large-diameter portion 14a. Further,
a clutch pin 16a, which forms a part of the clutch mech-
anism 16, radially penetrates a part of the large diameter
portion 14a, which is positioned on the second diameter
portion 14c side of the spool fixed portion.
[0055] The clutch mechanism 16 includes the clutch
pin 16a and a clutch recess 16b. The clutch recess 16b
is radially recessed crisscross on an end surface (i.e.,
the left-side end surface in FIG. 3) of a pinion gear 32 to
be described. The pinion gear 32 forms a part of the clutch
mechanism 16, and simultaneously, forms a part of a first
rotation transmission mechanism 24 to be described. The
pinion gear 32 is configured to be moved along the spools
haft 14 between the clutch-on position illustrated in FIG.
3 and the clutch-off position arranged rightwards of the
clutch-on position (see FIG. 3). In the clutch-on position,
the clutch pin 16a is engaged with the clutch recess 16b.
Rotation of the pinion gear 32 is thereby transmitted to
the spool shaft 14. Thus, the clutch mechanism 16 is set
to be in the clutch-on state. In the clutch-on state, the
pinion gear 32 and the spool shaft 14 are unitarily rotat-
able. In the clutch-off position, in contrast, the clutch re-
cess 16b is moved away from the clutch pin 16a. Rotation
of the pinion gear 32 is thereby prevented from being

transmitted to the spool shaft 14. Thus, the clutch mech-
anism 16 is set to be in the clutch-off state. The spool 10
is herein allowed to freely rotate.
[0056] The clutch control mechanism 20 is configured
to switch the clutch mechanism 16 between the clutch-
on state and the clutch-off state in response to pivot of
the clutch operating member 11 between the clutch-on
position depicted with a solid line in FIG. 2 and the clutch-
off position depicted with a dashed two-dotted line in FIG.
2.
[0057] As illustrated in FIG. 3, the casting control
mechanism 21 is configured to press the both ends of
the spool shaft 14 for braking the spool 10. The casting
control mechanism 21 includes a brake cap 51, a first
brake plate 52a, and a second brake plate 52b. The brake
cap 51 is screwed onto the outer peripheral surface of
the second boss 8d. The first brake plate 52a makes
contact with the first end of the spool shaft 14 while being
disposed within the spool support portion 17. On the other
hand, the second brake plate 52b makes contact with
the second end of the spool shaft 14 while being disposed
within the brake cap 51.
[0058] The level wind mechanism 22 includes a worm
shaft 53 and a fishing-line guide 54. The both ends of the
worm shaft 53 are rotatably supported by the first and
second side plates 7a and 7b. The fishing-line guide 54
is engaged with the worm shaft 53. The worm shaft 53
includes intersecting helical grooves 53a on the outer
peripheral surface thereof. A driven gear 55, which is
coupled to the spool drive mechanism 13, is attached to
the right end (see FIG. 3) of the worm shaft 53 while being
unitarily rotatable therewith. The fishing-line guide 54 is
guided and moved along the axis direction of the worm
shaft 53. Specifically, the fishing-line guide 54 is engaged
with the helical grooves 53a of the worm shaft 53, and is
thereby configured to be reciprocated along the worm
shaft 53 in conjunction with rotation of the worm shaft 53.
With the structure, the fishing line is roughly uniformly
wound about the spool 10 in conjunction with rotation of
the spool 10 in the fishing-line winding direction.

Structure of Spool Drive Mechanism

[0059] The spool drive mechanism 13 is configured to
drive the spool 10 in the fishing-line winding direction.
Further, the spool drive mechanism 13 is configured to
produce drag force for the spool 10 in winding the fishing
line in order to prevent cutting of the fishing line. As illus-
trated in FIGS. 2 to 4, the spool drive mechanism 13
includes the motor 12, an anti-reverse part 23, the first
rotation transmission mechanism 24, and a second ro-
tation transmission mechanism 25. The ant-reverse part
23 is configured to prevent rotation of the motor 12 in the
fishing-line winding direction. The first rotation transmis-
sion mechanism 24 is configured to reduce the rotational
speed of the motor 12 and transmit the reduced rotation
of the motor 12 to the spool 10. On the other hand, the
second rotation transmission mechanism 25 is config-

9 10 



EP 2 537 414 A1

7

5

10

15

20

25

30

35

40

45

50

55

ured to increase the rotational speed of the handle 2
through the first rotation transmission mechanism 24 and
transmit the increased rotation of the handle 2 to the spool
10.
[0060] The motor 12 is accommodated in the afore-
mentioned second coupling member 7d. Rotation of the
motor 12 in the fishing-line releasing direction is prevent-
ed by the anti-rotation part 23 of a roller clutch type.

Structure of First Rotation Transmission Mechanism

[0061] The first rotation transmission mechanism 24
includes a planetary reduction mechanism 26 coupled to
an output shaft 12a of the motor 12. The planetary re-
duction mechanism 26 is configured to reduce the rota-
tional speed of the motor 12 at a reduction ratio roughly
in a range of 1/30 to 1/20 and transmit the reduced rota-
tion to the spool 10. The planetary reduction mechanism
26 includes a first planetary gear mechanism 27 and a
second planetary gear mechanism 28. The first planetary
gear mechanism 27 is coupled to the output shaft 12a of
the motor 12. The second planetary gear mechanism 28
is coupled to the first planetary gear mechanism 27. The
planetary reduction mechanism 26 is accommodated in
a case 70. The both ends of the case 70 are rotatably
supported by the second side plate 7b and the mecha-
nism attached plate 19. The case 70 includes a spur-
internal gear 71 for the first and second planetary gear
mechanisms 27 and 28 on the inner peripheral surface
thereof. A sun gear of the first planetary gear mechanism
27 is coupled to the output shaft 12a while being unitarily
rotatable therewith. On the other hand, a sun gear of the
second planetary gear mechanism 28 is coupled to a
carrier of the first planetary gear mechanism 27 while
being unitarily rotatable therewith. The output of the spur-
internal gear 71 formed in the case 70 is configured to
be transmitted to the spool 10.
[0062] As illustrated in FIGS. 2 and 3, the first rotation
transmission mechanism 24 further includes a first gear
member 80, a second gear member 81, and the pinion
gear 32. The second gear member 81 is meshed with
the first gear member 80. The pinion gear 32 is meshed
with the second gear member 81. The first gear member
80 is formed on the outer periphery of the case 70 of the
planetary reduction mechanism 26. Therefore, the first
gear member 80 is unitarily rotatable with the spur-inter-
nal gear 71. The first gear member 80 is also meshed
with the driven gear 55 of the level wind mechanism 22.
The second gear member 81 is disposed between the
mechanism attached plate 19 and the outer surface of
the second side plate 7b. The second gear member 81
is an intermediate gear configured to transmit rotation of
the first gear member 80 to the pinion gear 32 while the
rotational direction of the pinion gear 32 becomes iden-
tical to that of the first gear member 80. The second gear
member 81 is rotatably supported by the mechanism at-
tached plate 19. The pinion gear 32 is attached to the
second side plate 7b through a third bearing 73 attached

to the second side plate 7b while being axially movable
and rotatable about the spool shaft 14. The pinion gear
32 is controlled by the clutch control mechanism 20, and
is thereby configured to be axially moved between the
clutch-on position and the clutch-off position.

Structure of Second Rotation Transmission Mecha-
nism

[0063] As illustrated in FIGS. 2, 3, 4 and 5, the second
rotation transmission mechanism 25 includes the handle
shaft 30 onto which the handle 2 is unitarily rotatably
coupled, a drive gear 31, a third gear member 82, and a
drag mechanism 29 of an exemplary embodiment of the
present invention.
[0064] As illustrated in FIG. 3, the handle shaft 30 is
rotatably supported by the second side plate 7b and the
first boss 8c of the second side cover 8b. As illustrated
in FIG. 4, the handle shaft 30 includes a pair of first cham-
fered portions 30a on the outer peripheral surface there-
of. The first chamfered portions 30a are formed in parallel
to each other. Further, the handle shaft 30 includes a pair
of second chamfered portions 30b and a male threaded
portion 30c on the outer peripheral surface of a tip end
thereof. The chamfered pitch (i.e., the axial length) of the
second chamfered portions 30b is less than that of the
first chamfered portions 30a. The male threaded portion
30c is engaged with a drag regulation member 3. Yet
further, the handle shaft 30 includes third chamfered por-
tions 30d. The third chamfered portions 30d are four fac-
ets positioned on the base end side of the first chamfered
portions 30a. Furthermore, the handle shaft 30 includes
a female threaded portion 30e threaded into the tip sur-
face thereof at a predetermined depth.
[0065] A drag washer 37 of the drag mechanism 29 is
attached to the first chamfered portions 30a while being
unitarily rotatable therewith. A ratchet wheel 35 of a first
one-way clutch 34 of a claw type (note a clutch claw is
not illustrated in the figures) is attached to the third cham-
fered portions 30d while being unitarily rotatable there-
with. The ratchet wheel 35 is attached thereto while being
restricted from being moved axially inwards (i.e., left-
wards in FIG. 4). The base end of the handle shaft 30 is
rotatably supported by the second side plate 7b through
a bearing 33. Further, the handle shaft 30 is supported
by the first boss 8c of the second side cover 8b through
a second one-way clutch 36 of a roller type. The one-
way clutch 34 prevents rotation of the handle shaft 30 in
the fishing-line releasing direction. On the other hand,
the second one-way clutch 36 quickly prevents rotation
of the handle shaft 30 in the fishing-line releasing direc-
tion. The second one-way clutch 36 includes an outer
race 36a, an inner race 36b and a roller 36c. The outer
race 36a is non-rotatably attached to the first boss 8c.
The inner race 36b is rotatably coupled to the handle
shaft 30. The roller 36c is disposed between the outer
race 36a and the inner race 36b. The inner race 36b is
coupled to the drag washer 37 while being contactable
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to and unitarily rotatable therewith. The inner race 36b
includes at least an engaging protrusion 36d (see FIG.
4) axially extended. The engaging protrusion 36d is en-
gaged with the drag washer 37.
[0066] The drive gear 31 is rotatably attached to the
handle shaft 30. The drive gear 31 is configured to be
pressed by the drag washer 37. The drag mechanism 29
is configured to brake rotation of the drive gear 31 in the
fishing-line releasing direction. Rotation of the spool 10
is thereby braked in the fishing-line releasing direction.
[0067] The third gear member 82 is disposed for trans-
mitting rotation of the handle 2 to the spool 10. The third
gear member 82 is coupled to a carrier of the second
planetary gear mechanism 28 while being unitarily rotat-
able therewith. The third gear member 82 is meshed with
the drive gear 31 for transmitting rotation of the handle
2 to the carrier of the second planetary gear mechanism
28. Rotation, which is transmitted to the carrier, is then
transmitted to the pinion gear 32 through the first gear
member 80 and the second gear member 81. The reduc-
tion ratio from the third gear member 82 to the second
gear member 81 is set to be roughly "1 ".

Structure of Drag Mechanism

[0068] The drag mechanism 29 is of a star drag type
configured to brake rotation of the spool 10 about the
handle shaft 30 in the fishing-line releasing direction. As
illustrated in FIGS. 4 and 5, the drag mechanism 29 in-
cludes the drag regulation member 3, the drag washer
37, the handle arm 2a, the one-way clutch 34, a cam
mechanism 38, and a first urging member 39. The drag
regulation member 3 is disposed on one end (tip) of the
handle shaft 30. In other words, the drag regulation mem-
ber 3 is disposed outwards of the handle arm 2a in the
axial direction of the handle shaft 30. The drag regulation
member 3 includes an operating part 40, a regulation nut
41, and a rotation support member 42. The regulation
nut 41 is coupled to the operating part 40 while being
axially movable and unitarily rotatable therewith. The ro-
tation support member 42 supports the operating part 40
in a rotatable state.
[0069] For example, the operating part 40 is a slightly
tapered tubular member made of synthetic resin. The
operating part 40 is attached to the handle shaft 30
through the rotation support member 42 (an exemplary
movement restricting member) while being rotatable rel-
ative to the handle shaft 30. The operating part 40 is
configured to be unitarily rotated with the handle 2 in a
normal rotational operation of the handle 2. However, the
operating part 40 is configured to be rotated relatively to
the handle 2 for performing a drag regulation operation.
[0070] The operating part 40 is disposed in a prede-
termined tip side position on the handle shaft 30. By a
positioning member 44, the operating part 40 is restricted
from moving outward (rightward in FIG. 4) in the axial
direction of the handle shaft 30. As illustrated in FIG. 5,
the operating part 40 includes a plurality of (e.g., five)

recesses 40a and a plurality of convexo-concave por-
tions 40b on the outer peripheral surface thereof for
smoothly performing a rotational operation. Each con-
vexo-concave portion 40b is interposed between adja-
cent two recesses 40a. Thus, the recesses 40a (and the
convexo-concave portions 40b) are aligned at predeter-
mined intervals along the circumferential direction of the
operating part 40. As represented in FIG. 4, the operating
part 40 includes a nut accommodating portion 40c and
a pin accommodating portion 40d in the inside thereof.
The pin accommodating portion 40d is disposed radially
outwards of the nut accommodating portion 40c.
[0071] The nut accommodating portion 40c has an in-
ner peripheral surface with a non-circular cross-section.
In the present exemplary embodiment, the nut accom-
modating portion 40c has an inner peripheral surface with
a rectangular cross-section. The non-circular cross-sec-
tional shape of the inner peripheral surface of the nut
accommodating portion 40c is not herein limited to a rec-
tangular shape and can be a hexagonal shape or an oval
shape. The regulation nut 41 is attached to the nut ac-
commodating portion 40c while being axially movable
and unitarily rotatable therewith. The nut accommodating
portion 40c includes an annular protrusion 40e protruded
radially inwards. The annular protrusion 40e is engaged
with the rotation support member 42.
[0072] The regulation nut 41 has a rectangular outer
peripheral surface. In conjunction with rotation of the op-
erating part 40, the regulation nut 41 is screwed onto the
male threaded portion 30c and is moved in the spool
shaft direction.
[0073] The rotation support member 42 is disposed for
rotatably supporting and retaining the operating part 40.
The rotation support member 42 has a non-circular inner
peripheral surface 42a to be engaged with the second
chamfered portions 30b. In the present exemplary em-
bodiment, the rotation support member 42 has the oval
inner peripheral surface. Therefore, the rotation support
member 42 is configured to be unitarily rotated with the
handle shaft 30. The rotation support member 42 in-
cludes a brim portion 42b on the outer peripheral surface
thereof. The brim portion 42b is engaged with the annular
protrusion 40e of the operating part 40 for restricting the
operating part 40 from moving axially inwards (leftwards
in FIG. 4). The rotation support member 42 is restricted
from moving axially inwards by a step 30f formed be-
tween the second chamfered portions 30b and the first
chamfered portions 30a. Consequently, the annular pro-
trusion 40e is restricted from moving axially inwards (left-
wards in FIG. 4) by the brim portion 42b. The operating
part 40 is accordingly restricted from moving axially in-
wards (leftwards in FIG. 4).
[0074] The pin accommodating portion 40d accommo-
dates a hitting pin 61 of a drag operation sound producing
mechanism 60 for producing sounds in conjunction with
a drag regulation operation. The hitting pin 61 is allowed
to protract from and retract to the accommodated position
thereof. Specifically, the drag operation sound producing
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mechanism 60 is configured to produce sounds in con-
junction with a rotational operation of the operating part
40. Further, the drag operation sound producing mech-
anism 60 is configured to position the operating part 40
in any one of a plurality of circumferential rotational po-
sitions. The drag operation sound producing mechanism
60 includes the hitting pin 61, a coil spring 62, and a
sound producing member 63. The coil spring 62 is con-
figured to urge the hitting pin 61 towards the protracting
direction of the hitting pin 61. The sound producing mem-
ber 63 is engaged with the hitting pin 61. The hitting pin
61 is a pin member having a hemispheric tip. The sound
producing member 63 is a disc shaped member unitarily
rotatable with the handle shaft 30. The sound producing
member 63 includes a plurality of sound producing re-
cesses 63a on the back face thereof, i.e., the face op-
posed to the drag regulation member 3. The sound pro-
ducing recesses 63a are aligned at predetermined inter-
vals along the circumferential direction of the sound pro-
ducing member 63. The sound producing recesses 63a
are engaged with the hitting pin 61. Further, the sound
producing member 63 includes an engaging protrusion
63b on the front surface thereof. The engaging protrusion
63b is engaged with the positioning member 44.
[0075] The positioning member 44 is a disc shaped
member unitarily rotatably attached to the tip of the han-
dle shaft 30. The positioning member 44 has a non-cir-
cular inner peripheral surface 44a to be engaged with
the second chamfered portions 30b of the handle shaft
30. Therefore, the positioning member 44 is unitarily ro-
tated with the handle shaft 30. The inner peripheral sur-
face 44a of the positioning member 44 is formed by ma-
chining, and the cross-sectional shape thereof is ob-
tained by cutting out two segments from a circle along
two parallel straight lines as illustrated in FIG. 11. The
inner peripheral surface 44a has been so far formed by
stamping. As depicted with a broken line in Inset A of
FIG. 11, a circular-arc portion and a straight-line portion
of the inner peripheral surface 44a are connected through
a round chamfer (i.e., fillet) with a radius of 0.3 mm. How-
ever, a large amount of load acts on a tool in forming
such small-diameter portions by machining. In view of
this, in the present exemplary embodiment, a circular-
arc portion and a straight-line portion of the inner periph-
eral surface 44a are connected through a round chamfer
(i.e., fillet) with a radius of 0.5 mm, which is recessed
radially outwards on the circular-arc portion and the
straight-line portion of the inner peripheral surface 44a
by a depth of 0.2 mm, as depicted with a solid line in Inset
A of FIG. 11. Accordingly, the inner peripheral surface
44a can be easily formed by machining without applying
a large amount of load to the tool.
[0076] The positioning member 44 is attached to the
handle shaft 30 by a head 46a of a bolt member 46 while
being unitarily rotatable therewith. The bolt member 46
is herein screwed into the female threaded portion 30e
formed in the tip surface of the handle shaft 30. The po-
sitioning member 44 includes an engaged recess 44b on

a face thereof opposed to the sound producing member
63. The engaged recess 46b is engaged with the engag-
ing protrusion 63b. Accordingly, the sound producing
member 63 is unitarily rotated with the handle shaft 30.
[0077] As illustrated in FIG. 4, the drag washer 37 has
a non-circular (e.g., oval) inner peripheral surface 37a to
be engaged with the first chamfered portions 30a of the
handle shaft 30. Further, the drag washer 37 includes an
engaged recess 37b. The engaged recess 37b is coupled
to the engaging protrusion 36d of the inner race 36b of
the second one-way clutch 36 while being unitarily rotat-
able therewith. The drag washer 37 is configured to press
the drive gear 31. The drive gear 31 is configured to be
braked while being interposed between the ratchet wheel
35 and the drag washer 37. In other words, the ratchet
wheel 35 additionally functions as a drag washer. A first
drag disc 47a which is made, for example, of felt or carbon
is attached between the drag washer 37 and the drive
gear 31. On the other hand, a second drag disc 47b made
of e.g., felt or carbon is attached between the drive gear
31 and the ratchet wheel 35.
[0078] As described above, the one-way clutch 34 in-
cludes the ratchet wheel 35 and a ratchet claw (not illus-
trated in the figures). The one-way clutch 34 is configured
to prevent rotation of the handle shaft 30 in the fishing-
line releasing direction. It should be noted that at least
either of the second one-way clutch 36 and the first one-
way clutch 34 can be used as a one-way clutch of the
drag mechanism 29.
[0079] For example, the handle arm 2a is a plate
shaped member made of aluminum alloy. The base end
of the handle arm 2a is coupled to the handle shaft 30.
Accordingly, the handle arm 2a is pivotable at a prede-
termined angle between a first position and a second
position pivoted from the first position in the fishing-line
winding direction. Further, the handle arm 2a is unitarily
rotatable with the handle shaft 30 in an angular range
except for the predetermined pivot angle. For example,
the predetermined angle is preferably set to be greater
than or equal to 90 degrees and less than or equal to 150
degrees. In the present exemplary embodiment, the pre-
determined angle is set to be greater than or equal to
115 and less than or equal to 125 degrees. The setting
of pivot at a predetermined angle is provided for actuating
the cam mechanism 38. A first cover member 64 made
of synthetic resin is attached to the outer surface (right-
side surface in FIG. 4) of the base end of the handle arm
2a. The first cover member 64 is a brimmed tubular mem-
ber disposed for covering the first urging member 39.
The first cover member 64 includes a positioning protru-
sion 64a to be positioned by the handle arm 2a. The first
cover member 64 is fixed to the outer surface of the han-
dle arm 2a by a screw member 65.
[0080] A second cover member 66 and the cam mech-
anism 38 are disposed on the inner surface (left-side sur-
face in FIG. 4) of the base end of the handle arm 2a. The
handle arm 2a includes an attachment hole 2c on the
base end thereof for attaching the cam mechanism 38
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thereto. The second cover member 66 is disposed for
covering the cam mechanism 38. The second cover
member 66 is a closed-end member made of metal such
as aluminum alloy. The second cover member 66, to-
gether with a first cam member 72 which will be described
hereinafter, is fixed to the inner surface of the handle arm
2a by a plurality of (e.g., four) screw members 68.
[0081] The cam mechanism 38 is provided for increas-
ing drag force regulated by the drag regulation member
3 by a predetermined amount in conjunction with pivot
of the handle arm 2a from the first position to the second
position. Further, the cam mechanism 38 is provided for
restricting the pivot range of the handle arm 2a to a pre-
determined angle. The cam mechanism 38 includes the
first cam member 72 and a second cam member 74. The
first cam member 72 is unitarily rotated with the handle
arm 2a. The second cam member 74 is engaged with
the first cam member 72. Further, the first cam member
72 is fixed to the handle arm 2a together with the second
cover member 66 by the screw members 68. The second
cam member 74 is attached to the first chamfered por-
tions 30a of the handle shaft 30 while being unitarily ro-
tatable with the handle shaft 30. Yet further, a second
urging member 76 is disposed between the first cam
member 72 and the second cam member 74 for prevent-
ing wobble of the handle arm 2a.
[0082] As illustrated in FIGS. 6 and 7, the first cam
member 72 is a flanged member made of, for instance,
copper-system alloy such as special high tension brass.
The first cam member 72 includes an attached tubular
portion 72, a cam receiving portion 72b, and a flanged
portion 72c. The attached tubular portion 72a is fitted with
the handle arm 2a. The cam receiving portion 72b is a
large diameter portion formed on the outer peripheral sur-
face of an end of the attached tubular portion 72a. The
flanged portion 72c is formed on the outer peripheral sur-
face of the cam receiving portion 72b. The inner periph-
eral surface of the attached tubular portion 72a, which
has a circular cross-section, is rotatably attached onto
the handle shaft 30. On the other hand, the outer periph-
eral surface of the attached tubular portion 72a is fitted
into the attachment hole 2c of the handle arm 2a. As
illustrated in FIG. 4, the tip end of the attached tubular
portion 72a is protruded from the face of the handle arm
2a and makes contact with a first washer member 45a
to be described. The structure prevents scratching be-
tween the handle arm 2a and the first washer member
45a.
[0083] As illustrated in FIGS. 6 and 7, the cam receiving
portion 72b includes a pair of cam protrusions 72d on the
back face thereof, i.e., the face opposed to the second
cam member 74. The cam protrusions 72d are protruded
towards the second cam member 74 while being dis-
posed along the diameter of the cam receiving portion
72b. Further, the cam receiving portion 72b includes an
engaged recess 72e on the back face thereof. The en-
gaged recess 72e is spherically recessed, and the sec-
ond urging member 76 can be engaged therewith while

being positioned adjacent to one of the cam protrusion
72d. Each cam protrusion 72d is tapered towards the tip
thereof. The tip surface of each cam protrusion 72d is
formed by a plane perpendicularly to the handle shaft 30.
[0084] The flanged portion 72c is disposed while the
flanged portion 72c and the handle arm 2a interpose the
second cover member 66 therebetween. The flanged
portion 72c includes four screw-passing through holes
72f circumferentially aligned at predetermined intervals.
The first cam member 72 is fixed to the handle arm 2a
together with the second cover member 66 while the
screw members 68 are screwed into the handle arm 2a
through the screw-passing through holes 72f.
[0085] As illustrated in FIGS. 8 and 9, the second cam
member 74 is a thick-walled cylindrical member made of
metal such as stainless alloy. The second cam member
74 makes contact with the first cam member 72 and the
inner race 36b of the second one-way clutch 36 while
being interposed therebetwen. The second cam member
74 includes a non-circular inner peripheral surface 74a
to be engaged with the first chamfered portions 30a. The
second cam member 74 includes a pair of restricting pro-
trusions 74b and a pair of slant cam surfaces 74c on the
face thereof opposed to the first cam member 72. The
slant cam surfaces 74c are herein disposed circumfer-
entially between the restricting protrusions 74b. The re-
stricting protrusions 74b are disposed along the diameter
of the second cam member 74. The restricting protru-
sions 74b are provided for restricting the pivot range of
the handle arm 2a to a predetermined angle. The restrict-
ing protrusions 74b are shaped for allowing the lateral
surfaces of the cam protrusions 72d to make contact
therewith. Specifically, the circumferential length of each
restricting protrusion 74b is increased from the radially
inner position to the radially outer position. One of the
restricting protrusions 74b includes an accommodating
portion 74d formed into the end surface thereof for ac-
commodating the second urging member 76.
[0086] The slant cam surfaces 74c are recessed with
respect to the restricting protrusions 74b. As schemati-
cally illustrated in FIG. 10, each slant cam surface 74c
includes a first flat surface section 74e, a second flat sur-
face section 74f and a slant surface section 74g. Each
restricting protrusion 74b is interposed between the first
flat surface section 74e of one slant cam surface 74c and
the second flat surface section 74f of the other slant cam
surface 74c. In each slant cam surface 74c, the slant
surface section 74g connects the first and second flat
surface sections 74e and 74f. The first and second flat
surface sections 74e and 74f are formed by planes per-
pendicular to the handle shaft 30. The first flat surface
section 74e is formed in a further recessed position than
the second flat surface section 74f. In other words, the
second flat surface section 74f is positioned closer to the
first cam member 72 than the first flat surface section
74e is.
[0087] As depicted with a dashed two-dotted line in
FIG. 8, the first flat surface sections 74e are surfaces on

17 18 



EP 2 537 414 A1

11

5

10

15

20

25

30

35

40

45

50

55

which the cam protrusions 72d are disposed when the
handle arm 2a is set to be in the first position. As depicted
with a broken line in FIG. 8, in contrast, the second flat
surface sections 74f are surfaces on which the cam pro-
trusions 72d are disposed when the handle arm 2a is set
to be in the second position. For example, axial positional
difference between the first and second flat surface sec-
tions 74e and 74f is set to be roughly 0.8 to 1.5 mm. Drag
force change unwanted for an angler can be inhibited
with the first and second flat surface sections 74e and
74f thus structured. Further, the first cam member 72 can
be thereby stably stopped when weak drag force is ap-
plied.
[0088] As illustrated in FIGS. 4 and 10, the second urg-
ing member 76 includes an urging pin 78 and a coil spring
79. The urging pin 78 is accommodated in the accom-
modating portion 74d of the second cam member 74
while being allowed to protract therefrom and retract
thereto. The coil spring 79 is configured to urge the urging
pin 78 towards the first cam member 72. The urging pin
78 is engaged with the engaged recess 72e of the first
cam member 72. The second urging member 76 is con-
figured to urge the first cam member 72 for thereby urging
the handle arm 2a towards the drag regulation member
3. Accordingly, wobble of the handle arm 2a is inhibited
when weak drag force is applied. Further, the urging pin
78 is configured to be engaged with the engaged recess
72e when the handle arm 2a is set to be in the first po-
sition. Therefore, the handle arm 2a can be easily re-
turned to the first position.
[0089] As illustrated in FIG. 4, the first urging member
39 is disposed between the regulation nut 41 and the
handle arm 2a. The first urging member 39 includes plural
pairs (e.g., two pairs) of disc springs 43. In each paired
disc springs 43, the outer peripheries thereof make con-
tact with each other while the inner peripheries thereof
are disposed away from each other. The first washer
member 45a and a second washer member 45 are dis-
posed on the both ends of the first urging member 39.
The first washer member 45a is disposed between the
first cam member 72 and the disc springs 43, whereas
the second washer member 45b is disposed between
the regulation nut 41 and the disc springs 43.
[0090] The first urging member 39 is used for smoothly
changing drag force in minute levels. Drag force is de-
termined by urging force of the first urging member 39.
The urging force of the first urging member 39 is regulated
by the drag regulation member 3. The upper half of FIG.
4 (i.e., a part above a center axis A of the handle shaft
30) illustrates a condition where the weakest drag force
is applied. In contrast, the lower half of FIG. 4 (i.e., a part
below the center axis A of the handle shaft 30) illustrates
a condition where drag force greater than the weakest
drag force is applied. The first urging member 39 is ex-
tended or contracted in conjunction with the axial position
of the regulation nut 41. The urging force of the first urging
member 39 is transmitted to the inner race 36b of the
second one-way clutch 36 through the first cam member

72 and the second cam member 74. In response, the
inner race 36b presses the drag washer 37. Accordingly,
the drive gear 31 is braked, and rotation of the spool 10
in the fishing-line releasing direction is braked.

Actions of Drag Mechanism

[0091] In fishing a Pagrus major, the clutch operating
member 11 is operated for setting the clutch mechanism
16 to be in the clutch-off state. The fishing line is reeled
out by the weight of a terminal tackle for allowing the
terminal tackle to reach a shelf position where a school
of fish resides. The clutch mechanism 16 is set to be in
the clutch-on state when the terminal tackle reaches the
shelf position by reeling out the fishing line. Further, the
handle arm 2a is set to be in the first position and drag
force is relieved for easily hooking a fish when the fish
bites bait. An angler waits for fish’s biting under the con-
dition. When a fish bites bait and is hooked, the handle
2 is rotated in the fishing-line winding direction. Accord-
ingly, the handle arm 2a is rotated relatively to the handle
shaft 30 from the first position to the second position.
Rotation of the handle arm 2a is not herein transmitted
to the handle shaft 30. However, the first cam member
72 and the second cam member 74 are rotated relatively
to each other. Accordingly, the cam protrusions 72d of
the first cam member 72 are rotated in the fishing-line
winding direction WD as illustrated in FIG. 8. As a result,
the cam protrusions 72d are moved from the first flat sur-
face section 74e to the second flat surface section 74f
through the slant surface section 74g on the second cam
member 74 while making contact therewith. The second
cam member 74 thereby moves the first cam member 72
in a direction away from the second cam member 74.
When the handle arm 2a reaches the second position,
the handle arm 2a is moved towards the drag regulation
member 3. The first urging member 39 is herein contract-
ed in accordance with positional difference on the slant
cam surfaces 74c of the second cam member 74 in the
handle shaft direction. Accordingly, the urging force of
the first urging member 39 is increased and the drag force
of the drag mechanism 29 is increased by a predeter-
mined amount. When the handle arm 2a is pivoted to the
second position, rotation of the handle arm 2a in the fish-
ing-line winding direction is transmitted to the handle
shaft 30. When the handle arm 2a is pivoted to the second
position, the spool is rotated in the fishing-line winding
direction by any one of: an electronic winding action by
the motor 12 using the regulation lever 5; a manual wind-
ing action by the handle 2; and a manual-electric combi-
national winding action by both of the motor 12 and the
handle 2.
[0092] With the aforementioned configuration, an op-
eration of increasing drag force can be accurately and
instantly executed and a winding action can be executed
simultaneously. Therefore, it is possible to quickly hook
a fish with the terminal tackle and subsequently reliably
catch a fish.
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Features

[0093] (A) The drag mechanism 29 for a dual-bearing
reel is of a star drag type configured to brake rotation of
the spool in the fishing-line releasing direction about the
handle shaft. The drag mechanism 29 includes the drag
regulation member 3, at least one drag washer 37, the
handle 2, the first one-way clutch 34 and, the cam mech-
anism 38. The drag regulation member 3 is configured
to regulate drag force. The drag regulation member 3
includes the operating part 40 and the regulation nut 41.
The regulation nut 41 is coupled to the operating part 40
while being axially movable and unitarily rotatable there-
with. Further, the regulation nut 41 is screwed onto the
tip-side outer peripheral surface of the handle shaft 30.
At least one drag washer 37 is disposed on the handle
shaft 30 while being disposed closer to the base end of
the handle shaft 30 than the drag regulation member 3
is. The handle 2 is disposed between the drag washer
37 and the drag regulation member 3. The handle 2 is
disposed on the handle shaft 30 while being unitarily ro-
tatable therewith and pivotable at a predetermined angle
between the first position and the second position away
from the first position in the fishing-line winding direction.
The one-way clutch 34 is configured to prevent rotation
of the handle shaft 30 in the fishing-line releasing direc-
tion. The cam mechanism 38 is configured to increase
drag force regulated by the drag regulation member 3 by
a predetermined amount in conjunction with pivot of the
handle 2 from the first position to the second position.
[0094] In the drag mechanism 29 of the motor driven
reel, the regulation nut 41 is configured to be axially
moved with respect to the handle shaft 30 in conjunction
with rotation of the operating part 40 of the drag regulation
member 3 screwed onto the handle shaft 30. Accordingly,
pressure onto the drag washer 37 is changed through
the cam mechanism 38, and drag force is thereby regu-
lated. An angler waits for fish’s biting while drag force is
regulated at a low level by the drag regulation member
3. When a fish bites bait and is hooked, the handle 2 is
rotated from the first position to the second position in
the fishing-line winding direction. Rotation of the handle
2 is herein prevented from being transmitted to the handle
shaft until the handle 2 pivots to the second position at
a predetermined angle. However, the cam mechanism
38 increases drag force by a predetermined amount. As
a result, even when low drag force is set by the drag
regulation member 3, it is possible to obtain drag force
greater than the set low drag force by a predetermined
amount by rotating the handle 2 in the fishing-line winding
direction. Accordingly, it is possible to perform an action
of hooking a fish with a terminal tackle, and thereafter
consecutively, perform a fishing-line winding action by
either the handle 2 or the motor 12. On the other hand,
the handle 2 is pivoted from the second position to the
first position in the fishing-line releasing direction when
drag force is required to be relieved in winding the fishing
line. The cam mechanism 38 accordingly reduces drag

force. The drag regulation member 3 herein includes the
operating part 40 and the regulation nut 41 that is coupled
to the operating part 40 while being axially movable and
unitarily rotatable therewith. Therefore, drag force can
be regulated while only the regulation nut 41 is axially
moved even if the operating part 40 of the drag regulation
member 3 is rotated. Consequently, the operating part
40 of the drag regulation member 3 is prevented from
moving in the handle shaft direction in a drag operation.
[0095] (B) In the drag mechanism 29, the handle shaft
30 includes the step 30f formed on the tip-side outer pe-
ripheral surface thereof. The drag mechanism 29 further
includes the rotation support member 42, the positioning
member 44, and the bolt member 46. The rotation support
member 42 is configured to restrict movement of the op-
erating part 40 towards the base end side of the handle
shaft 30. The rotation support member 42 is attached
onto the handle shaft 30 while its movement towards the
base end of the handle shaft 30 is restricted by the step
30f. The positioning member 44 is disposed axially out-
wards of the operating part 40. The positioning member
44, together with the rotation support member 42, is con-
figured to position the operating part 40 at a predeter-
mined position in the handle shaft direction while inter-
posing the operating part 40 therebetween. The bolt
member 46 is configured to retain the positioning mem-
ber 44.
[0096] In this case, movement of the rotation support
member 42 towards the base end of the handle shaft 30
is restricted by the step 30f, while movement of the op-
erating part 40 towards the base end of the handle shaft
30 is prevented by the rotation support member 42. Fur-
ther, the operating part 40 is positioned at a predeter-
mined position in the handle shaft direction, while being
interposed between the rotation support member 42 and
the positioning member 44 disposed on the opposite side
of the rotation support member 42. The positioning mem-
ber 44 is retained by the bolt member 46. Accordingly,
movement of the operating part 40 is prevented in the
axial direction of the handle shaft.
[0097] (C) In the drag mechanism 29, the handle shaft
30 includes the female threaded portion 30e formed into
the tip-side end surface thereof. The retainer member
includes the bolt member 46. The bolt member 46 is
screwed into the female threaded portion 30e and has
the head 46a contactable to the positioning member 44.
In this case, the positioning member 44 can be retained
by the head 46a of the bolt member 46 to be screwed
into the tip-side end surface of the handle shaft 30.
[0098] (D) The drag mechanism 29 further includes the
first urging member 39. The first urging member 39 is
configured to urge the drag washer 37 while being dis-
posed between the regulation nut 41 and the drag washer
37. In this case, the axial displacement amount of the
drag regulation member 3 is increased and drag force
can be minutely regulated by urging force of the first urg-
ing member 39.
[0099] (E) In the drag mechanism 29, the rotation sup-
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port member 42 is disposed on the handle shaft 30 while
being unitarily rotatable therewith. Further, the rotation
support member 42 supports the operating part 40 in a
rotatable state. In this case, the operating part 40 can be
rotatably supported by the rotation support member 42.
Therefore, the operating part 40 can be smoothly rotated
even when being interposed between the rotation sup-
port member 42 and the positioning member 44.
[0100] (F) In the drag mechanism 29, the cam mech-
anism 38 includes the first cam member 72 and the sec-
ond cam member 74. The first cam member 72 is unitarily
rotatable with the handle 2 while being axially movable
with respect to the handle shaft 30. The second cam
member is coupled to the handle shaft 30 while being
axially movable and unitarily rotatable therewith. Further,
the second cam member is engaged with the first cam
member 72. In the cam mechanism 38, the first cam
member 72 and the second cam member 74 are config-
ured to be relatively moved away from each other in con-
junction with pivot of the handle 2 from the first position
to the second position.
[0101] In this case, the first cam member 72 and the
second cam member 74 are configured to be moved
away from each other in conjunction with pivot of the
handle 2 from the first position to the second position.
Therefore, the axial length (i.e., axial end-to-end dis-
tance) of the first cam member 72 and the second cam
member 74 is extended. As a result, pressure onto the
drag washer 37 is increased and drag force is thereby
increased. In contrast, drag force is reduced when the
handle 2 is pivoted from the second position to the first
position.
[0102] (G) The drag mechanism 29 further includes
the second urging member 76 disposed between the first
cam member 72 and the second cam member 74. The
second urging member 76 is configured to press the first
cam member 72 towards the drag regulation member 3.
In this case, the handle 2 is urged towards the drag reg-
ulation member 3 through the first cam member 72 even
when the drag regulation member 3 regulates drag force
at a low level. Therefore, axial wobble of the handle 2 is
inhibited.
[0103] (H) In the drag mechanism 29, the first cam
member 72 includes a pair of the cam protrusions 72d.
The cam protrusions 72d are protruded towards the sec-
ond cam member 74 while being circumferentially dis-
posed away from each other. The second cam member
74 includes a pair of the slant cam surfaces 74c making
contact with the pair of the cam protrusions 72d. In this
case, due to engagement between the cam protrusions
72d and the slant cam surfaces 74c, the second cam
member 74 can be moved away from the first cam mem-
ber 72 in conjunction with pivot of the first cam member
72 from the first position to the second position. There-
fore, the cam mechanism 38 can be simply structured.
[0104] (I) In the drag mechanism 29, the second cam
member 74 includes a pair of the restricting protrusions
74b. Each restricting protrusion 74b is disposed circum-

ferentially between a pair of the slant cam surfaces 74c.
The restricting protrusions 74b are engaged with a pair
of the cam protrusions 72d for restricting the pivot range
of the handle 2 to a predetermined angle. In this case,
the pivot range of the first cam member 72 can be re-
stricted using a pair of the cam protrusions 72d to be
engaged with the slant cam surfaces 74c of the second
cam member 74.
[0105] (J) In the drag mechanism 29, the dual-bearing
reel is the motor driven reel configured to drive the spool
10 in the fishing-line winding direction by the motor 12.
In this case, it is possible to start a fishing-line winding
action by the motor 12 immediately after either an action
of hooking a fish with a terminal tackle using the handle
2 or an action of positioning the terminal tackle on a shelf
where a school of fish resides. Therefore, operability of
the motor driven reel can be remarkably enhanced.

Other Exemplary Embodiments

[0106] An exemplary embodiment of the present in-
vention has been described above. However, the present
invention is not limited to the aforementioned exemplary
embodiment, and a variety of changes can be herein
made without departing from the scope of the present
invention.
[0107] (a) In the aforementioned exemplary embodi-
ment, the first urging member 39 is disposed between
the drag regulation member 3 and the handle arm 2a. In
the present invention, however, arrangement of the first
urging member 39 is not limited to the above. For exam-
ple, the first urging member 39 can be disposed between
the handle arm 2a and the drag washer 37.
[0108] (b) In the aforementioned exemplary embodi-
ment, the motor 12 is disposed outsides the spool 10.
However, the present invention can be applied to a drag
mechanism for a motor driven reel that a motor is dis-
posed within a spool. In the motor driven reel that the
motor is disposed within the spool, rotation of a drive gear
is directly transmitted to a pinion gear.
[0109] (c) In the aforementioned exemplary embodi-
ment, the first cam member 72 includes the cam protru-
sions 72d while the second cam member 74 includes the
slant cam surfaces 74c. However, arrangement of the
cam protrusions and the slant cam surfaces can be op-
posite to the above. Specifically, the first cam member
can include the slant cam surfaces while the second cam
member can include the cam protrusions. Further, both
of the first and second cam members can include the
slant cam surfaces.
[0110] (d) The aforementioned exemplary embodi-
ment exemplifies the motor driven reel configured to drive
the spool 10 in the fishing-line winding direction by the
dual-bearing reel and the motor. However, application of
the present invention is not limited to the above. For ex-
ample, the present invention can be applied to a manual-
type dual-bearing reel configured to rotate a spool in the
fishing-line winding direction by operating the handle 2.
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In the case of the manual-type dual-bearing reel, rotation
of a drive gear is directly transmitted to a pinion gear.
[0111] (e) In the aforementioned exemplary embodi-
ment, the operating part 40 is rotatably supported by the
rotation support member 42 as a movement restricting
member. In the present invention, however, the structure
of supporting the operating part is not limited to the above.
For example, the operating part can be rotatably support-
ed by a positioning member. Alternatively, the movement
restricting member can be formed in a washer shape and
a rotation support member can be provided separately
from the movement restricting member.
[0112] (f) The aforementioned exemplary embodiment
exemplifies the bolt member 46 as a retainer member.
In the present invention, however, the retainer member
is not limited to the above. For example, an axle snap
ring can be used as a retainer member instead of the bolt
member.

Claims

1. A drag mechanism (29) for a dual-bearing reel, the
drag mechanism (29) configured to brake rotation of
a spool (10) in a fishing-line releasing direction about
a handle shaft (30), the drag mechanism (29) com-
prising:

a drag regulation member (3) being configured
to regulate drag force, the drag regulation mem-
ber (3) including an operating part (40) and a
regulation nut (41), the regulation nut (41) being
axially movably and unitarily rotatably coupled
to the operating part (40), the regulation nut (41)
being screwed onto an outer peripheral surface
of a tip end of the handle shaft (30);
a drag washer (37) being disposed onto the han-
dle shaft (30), the drag washer (37) being dis-
posed closer to a base end of the handle shaft
(30) than to the drag regulation member (3);
a handle (2) being disposed between the drag
washer (37) and the drag regulation member (3),
the handle (2) being unitarily rotatably disposed
onto the handle shaft (30), the handle (2) being
pivotable at a predetermined angle between a
first position and a second position being away
from the first position along a fishing-line winding
direction;
a one-way clutch (34) being configured to pre-
vent rotation of the handle shaft (30) in the fish-
ing-line releasing direction; and
a cam mechanism (38) configured to increase
the drag force regulated by the drag regulation
member (3) by a predetermined amount in con-
junction with pivot of the handle (2) from the first
position to the second position.

2. The drag mechanism (29) for a dual-bearing reel ac-

cording to claim 1, wherein the handle shaft (30) in-
cludes a step (30f) formed on the outer peripheral
surface thereof, the drag mechanism (29) further in-
cludes
a movement restricting member (42) being attached
onto the handle shaft (30), wherein the movement
restricting member (42) is restricted from axially
moving in a direction away from the tip end of the
handle shaft (30) by the step (30f), and the move-
ment restricting member (42) is configured to restrict
the operating part (40) from moving in the direction
away from the tip end of the handle shaft (30),
a positioning member (44) being disposed axially
outwards of the operating part (40), wherein the po-
sitioning member (44) is configured to locate the op-
erating part (40) in a predetermined position in a han-
dle shaft direction by interposing the operating part
(40) between the positioning member (44) and the
movement restricting member (42), and
a retainer member (46) retaining the positioning
member (44).

3. The drag mechanism (29) for a dual-bearing reel ac-
cording to claim 2, wherein
the handle shaft (30) includes a female threaded por-
tion (30e) formed into an end surface of the tip end
thereof,
the retainer member (46) includes a bolt member to
be screwed into the female threaded portion (30e),
and
the bolt member (46) includes a head portion (46a)
allowed to make contact with the positioning member
(44).

4. The drag mechanism (29) for a dual-bearing reel ac-
cording to one of claims 1 to 3, further comprising
a first urging member (39) being disposed between
the regulation nut (41) and the drag washer (37), the
first urging member (39) configured to urge the drag
washer (37).

5. The drag mechanism (29) for a dual-bearing reel ac-
cording to one of claims 2 to 4, wherein
the movement restriction member (42) is unitarily ro-
tatably disposed onto the handle shaft (30), and
the movement restriction member (42) is configured
to support the operating part (40) in a rotatable state.

6. The drag mechanism (29) for a dual-bearing reel ac-
cording to one of claims 1 to 5, wherein the cam
mechanism (38) includes
a first cam member (72) unitarily being rotatable with
the handle (2) and axially movable with respect to
the handle shaft (30), and
a second cam member (74) being axially movably
and unitarily rotatably coupled to the handle shaft
(30), wherein the second cam member (74) is en-
gaged with the first cam member (72), and
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the first cam member (72) and the second cam mem-
ber (74) are configured to be relatively moved away
from each other when the handle (2) is pivoted from
the first position to the second position.

7. The drag mechanism (29) for a dual-bearing reel ac-
cording to claim 6, further comprising
a second urging member (76) being disposed be-
tween the first cam member (72) and the second
cam member (74), the second urging member (76)
being configured to press the first cam member (72)
towards the drag regulation member (3).

8. The drag mechanism (29) for a dual-bearing reel ac-
cording to one of claims 6 and 7, wherein
one of the first and second cam members (72, 74)
includes a pair of cam protrusions (72d), wherein the
cam protrusions (72d) are disposed circumferentially
away from each other, and the cam protrusions (72d)
protrude towards the other of the first and second
cam members (72, 74), and
the other of the first and second cam members
(72,74) includes a pair of slant cam surfaces (74c),
wherein the slant cam surfaces (74c) making contact
with the cam protrusions (72d).

9. The drag mechanism (29) for a dual-bearing reel ac-
cording to claim 8, wherein
the other of the first and second cam members (72,
74) includes a pair of restriction protrusions (74b),
each of the restriction protrusions (74b) disposed be-
tween the slant cam surfaces (74c), and
the restriction protrusions (74b) are engaged with
the cam protrusions (72d) for restricting a pivot range
of the handle (2) to the predetermined angle.

10. The drag mechanism (29) for a dual-bearing reel ac-
cording to one of claims 1 to 9, wherein
the dual-bearing reel is a motor driven reel being
configured to drive the spool (10) in the fishing-line
winding direction by a motor (12).
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